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lntcm<ition<il Joum<il of GEOMATE, July, 2018 Vol.15, Issue 47, pp.170-177 Gcotcc .. Const. Mat. & Env., DOI: https://doi.org/10.21660/2018.47.73578 ISSN: 2l86-2982(Print). 2186-2990 (Online). Japan STAKEHOLDER INTERACTIONS MODEL OF GROUNDWATER MANAGEMENT IN SEMARANG CITY /INDONESIA •Novie Susanto 1 and Thomas Triadi Putranto2 1Induslrial Engineering Department, Faculty of Engineering, Diponegoro University, Indonesia2Geological Engineering Department, Faculty of Engineering, Diponegoro University, Indonesia*Corresponding author, Received: 17 Jan. 2018, Revised: 14 Feb. 2018, Accepted: 11 March 2018ABSTRACT: This research aims at developing a stakeholder interactions model in the context of groundwater management in Semarang City. The data in this research was gathered through an in-depth interview with related stakeholders, such as the Regional Office of Energy and Mineral Resources in Central Java Province (ESDM), Industrial Estate Developer and Societies in Semarang City. Stakeholder linkage analysis is conducted using Role and Responsibility Charting (RAC!) method lo see the balance of responsibilities and the role of stakeholders. The number of respondents in this research is 27 respondents who are divided proportionally based on groundwater vulnerability classification (high, medium, low). The result of this research shows that there are five groundwater management activities involving the Regional Office of Energy and Mineral Resources, Industrial Estate Developer, and Societies, such as supervi ion and evaluation, legalization, guidance, conflict mediation and reporting. 
Keyword: Interaction model, Perception, Groundwater management, Stakeholder 1. INTRODUCrIOGroundwater is one of the natural resources that play an essential role in the fulfillment of clean water needs. Given the fundamental role of groundwater, then its management should be aimed al sustainable systems, and groundwater use should be environmentally insightful. The rapid development of Semarang City is driven by the strategic location of Semarang City causing the population growth from 1.56 million in 2012 to 1.58 million in 2014 [I). Similarly, the population density increased from 4,1472 per km2 in 2012 to 4,241 per km2 in 2014. Also, Semarang City also has some medium to a large number of industries ranged from 300-325 industries in 2012 and 2013. The increasing population and industry tums out to have significant environmental impacts, especially on the use of groundwater through deep wells or boreholes as a source of water supply The number of boreholes which extracts groundwater in aquifers has rapidly increased since the 1980s ranged from around 400 wells to more than 1,600 wells in the 2000s and the volume of groundwater extraction has also risen from IO to 60 million 1113 . The excessive use of groundwater causes groundwater levels in some monitoring wells decreased up to 20 111 below sea level. The abundant use of groundwater through artesian wells is due to the ability of the local water board (PDAM) of Semarang City is only serving the needs of the water source lo the community less than 57% (2). The increasing number of wells and volume of groundwater extraction will have a negative impact 170 on the environment such as decrease of groundwater level, subsidence, seawater inlntsion, a decrease of groundwater quality and flood. From the aspect of population, zones and industrial areas can also reduce the flow of urbanization, especially for areas or industrial zones located in the suburbs. Communities from the periphery do not have to go to the city as a place to look for work, but just into zones or industrial areas that provide enough job opportunities. However, from the perspective of society around the industry, in addition to various positive impacts or advantages, zones and indushial estates also cause various negative impacts or losses, related lo environmental aspects. Some adverse impacts on environmental balance are including polluted waste and environmental damage due to the activities of various types of factories in industrial zones. Various cases have emerged related lo the impact of industrialization on the presence of water. For example, water pollution at Tapak River in Tugu Semarang industrial area due to waste disposal in Tugu region. Moreover, six industries which are located in Genuk Industrial Estate dumped its waste into Babon River which causing pollution of the river ponds and environmental damage in Sriwulan Village. Indeed, air pollution which was caused by steel mills in Jrakah Semarang, and drought of spring and lowering groundwater level due to groundwater exploitation in recharge area in Tambakaji (3). Other problems arising of groundwater management is related to the miscommunication among its stakeholders have also been investigated by Ratnawati (4), Putranto et al. (5)(6), and Susanto et 
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